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Honors Physical Science
, Momentum and Impulse Problems
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1. Jennifer, who has.a mass of 50.0 kg, is riding at 35.0 m/s in her red sports car when she * -
must suddenly slam on the Brakes to avoid hitting a deer crossing the road. She strikes the

air bag, that brings her.body to a stop in 0.500 s. What average forc}does the seat belt - Kf} }
exert on her? , ,
. ..m.q ’ 4 .1 ‘.“V - l-\so
\j._/?)cj,g*ng, = B0 S %,.t s ‘5005 Ao P

L= 5009 p= 1150 ¥q'wls po ok F.,gsog

If Jennifer had not been wearing her seat belt and not had an air bag, then the wifidshield
would have stopped her head in 0.002 s. What average force would the Wlndshteld have

exerted on her? A _ 5o
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2 A hockey player apphes an average force of 80.0 N to a 0.25 kg hockey puck for a txme of ‘ v)
0.10 seconds Determine the impulse experlenced by the hockey puck. T S
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3. If a 5-kg object experiences a 10.-N force for a duration of 0.10-second, then what is the
momentum change of the object? -
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4. In a physics lab WCart A) movmg rlghtward with a speed of 92. 8 m/s collides
with a 1.50-kg cart (Cart B) moving leftward with a speed of 21.6 m/s. The TWO carts stick
together-and move as’a single object after the collision. Determine the-post- colhsmnof
the two carts.
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5. A 25.0-gram bullet enters a 2.35-kg watermelon and embeds itself in the melon The melon
is immediately set into motion with a speed of 3.82 m/s. The bullet remains lodged inside the
melon. What was the entry speed of the bullet?
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‘6. A 25. 0-gram. buHet enters a 2.35-kg watermelon wnth a speed of 217 m/s and exits the
. opposite side with a speed of 109 m/s. If the melon was originally at rest, then what speed
will it have as the bullet leaves its opposite side?
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7. Suppose that you have joine NASA and are enjoying your first space walk. You are out5|de

the space shuttle when your fellow astronaut of approximately equal mass is moving towards
you at 2 m/s (with respect to the shuttle). If she collides with you and holds onto you, then
how fast (with respect to the shuttle do you both move after the collision?
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Conservation of Momentum
Practice Problems

Useful Equations: p=m*v  pbefore=Pafter

1: Whatis thék momentum of a 1000 kg car traveling at a velocity of 50 m/s?
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2. What is the momentum of a 0.2 kg apple that fell 20 meters in 2 seconds to
hit Newton on the head? (hint: First calculate the velocity and then use it to
cal,c/?te the momentum)
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3. *What is the mass of a baseball with a momentum of 14 kg*m/s and a velocity
of 30 m/s? . D o T
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4. Two students on skateboards are standing still. Jack has a mass of 80 kg and
Jill has a mass of 65 kg. They push off of each other and move in opposite
directions. Jack has a speed of 3 m/s after the push. What is Jill's velocity
after the push?
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b. Usmg ]acks momentum and Jill's mass, calculate her velocity.
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5. Ablock of balsa wood whose mass is 0.6 kg is hung from a cord of negligible
mass. A bullet whose mass is 0.002 kg is fired into this block at close range
with a muzzle velocity of 2,800 m/s and becomes embedded in it. '
a. What is the momentum of the bullet?
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‘b. What is the mass of the piece of wood combined with the bullet?
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c. Assuming the momentum is conserved what is the velocity of the
_block of wood after impact?
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